Sustained increase in aortic endothelial nitric oxide synthase expression in vivo in a model of chronic high blood flow.
Physiological adaptation of normal blood vessels to acute or chronic changes in blood flow is endothelium dependent. In vitro studies have shown that, among other genes, NO synthase (NOS) 3 mRNA and protein expression is enhanced by acute elevation of shear stress in endothelial cells. We have investigated the effect of chronic high blood flow on NOS3 mRNA and protein expression in rat aorta. NOS3 mRNA levels were measured by quantitative polymerase chain reaction (PCR) in the aortas of 12 rats with arteriovenous fistulas and 9 sham-operated control rats. The PCR assay indicated that NOS3 mRNA levels were significantly enhanced (twofold) during high blood flow. Western blots showed that immunoreactive NOS3 levels were also increased to a similar extent. Furthermore, the Ca(2+)-dependent NOS activity, measured by the L-arginine to L-citrulline conversion assay, and the cGMP content were also significantly increased in the proximal aortic wall submitted to the arteriovenous shunt. These results indicate that NOS3 mRNA and protein expression is enhanced in vivo during chronic high blood flow.